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1 . (Currently Amended) A radio frequency power device qiodule comprising: 

- an active radio frequency power device having a control pignal input; 

- digital control logic formed integral to the active radio frequency power device 
and having; 

- an information input; and , 

- a control signal output that is operably coupled tc^ the control signal input 
of the active radio frequency power device; j 

- a free-space optical communications interface formed [integral to the active radio 
frequency power device and having a received signal output that is operahly coupled to 
the information input of the digital control logic^and 1 

- wherein the active radio power device, digital control logic and free-space 
optical communication interface are housed in a common enclosure such that an optical 
link is formed within the enclosure between the active radio power device and the digital 
control lo gic, 

r 

2. (Original) The radio frequency power device module of claim 1 and further 
comprising: 

- an operational status detector formed integral to the active radio frequency 
power device and having: 

- an input that is responsive to an operational st^te of the active radio 
frequency power device; and \ E 

- a detected status output that is operably coupled to an input of the free- 
space optical communications interface. 



3. (Original) The radio frequency power device module of claim 2 wherein the 
operational state comprises at least one of: 

- a direct current value that is associated with the active radio frequency power 

device; 
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- a radio frequency power condition that is associated wjthithe active radio 
frequency power device; and j j 

- a thermal state that is associated with the active radio fluency power device. 

4„ (Original) The radio frequency power device module jofi claim 3 wherein the 
direct current value comprises a bias level. 

5. (Original) The radio frequency power device module jof claim 3 wherein the 
radio frequency power condition comprises at least one of forwarjl and reflected power 
levels. 



6. (Original) The radio frequency power device module of claim 2 and further 
comprising a data formatter that is operably coupled between the detected status output of 
the operational status detector and the input of the free-space optical communications 
interface. 

7. (Original) The radio frequency power device module of claim 1 wherein the 
active radio frequency power device comprises at least one of: 

- a radio frequency power amplifier; 

- a radio frequency power transistor; 

- an LDMOS transistor. 

8. (Original) The radio frequency power device module of claim 1 wherein the 
free-space optical communications interface comprises an emitter structure and a separate 
detector structure that are each implemented at least in part in a monocrystalline Group 
III-V compound semiconductor substrate layer. 

9. (Original) The radio frequency power device module of claim 1 and further 
comprising: 

- at least one controller formed integral to the active radio frequency power device 
and having: 
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- an input that is operably coupled to an output cjf the free-space optical 
communications interface; and I 

- a control signal output that is operably coupled to the control signal input 

of the active radio frequency power device. j 

i 

I 

10. (Currently Amended) A method comprising, in a single integrated device: 

- operating an active radio frequency power device; j 

- monitoring, from within the single integrated device, at Jeast one operational 
state as regards the active radio frequency power device to providje resultant monitoring 
information electrical signals; j 

- converting, from within the single integrated device, t|ie iresultant monitoring 
information electrical signals to resultant monitoring information optical signals and 
transmitting the resultant monitoring information optical signals in optical free-space 
from a free-snace optical communication interface to a d igital control logic formed 
integral to the active frequency power device and wherein the act ive radio power device, 
digital control logic and free-space optical communication interfa ce are housed in a 



common enclosure such that an optical link is formed wi thin the enclosure between the 



active radio power device and the digital control logic . 



I r 
l 



11. (Original) The method of claim 10 wherein monitoring, from within the single 
integrated device, at least one operational state as regards the *jctive radio frequency 
power device comprises monitoring, from within the single integrated device, at least one 
operational state as regards the active radio frequency power device wherein the at least 
one operational state comprises at least one of: 

- a direct current value that is associated with the active radio frequency power 

device; 

- a radio frequency power condition that is associated with the active radio 
frequency power device; and 

- a thermal state that is associated with the active radio frequency power device. 

12. (Original) The method of claim 10 and further comprising: 

I 
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- receiving optical free-space feedback control signals at; H\q single integrated 

device; I j 

- using the optical freo-space feedback control signals to iijfluence operation of 

the active radio frequency power device. 

i 
i 

13. (Original) The method of claim 10 and further comprising: 

- providing the active radio frequency power device; 

- providing a free-space optical communications interface formed integral to the 
active radio frequency power device; | 

and wherein transmitting the resultant monitoring informajtion optical signals in 
optical free-space comprises using the free-space optical communications interface to 
transmit the resultant monitoring information optical signals in optical free-space. 

1 4. (Original) An apparatus for telecommunications, comprising an RF power 
device module and a digital control unit, in operable communication with each other, 
wherein: 

i i 

i) the RF power device module comprises: | j 

a) an RF power device chip, comprising: j 
an RF power component; j j 

a detection arrangement comprising at lelasj one of: 

a DC detector operable to detect a direct current value 
associated with the RF power component and outputting a first electronic signal 
proportional to the detected current value to a formatting circuit, 

an RF detector operable to detect an RF power condition 
associated with the RF power component and outputting a second electronic signal 
corresponding to the detected RF power condition to the formatting circuit; and 

a thermal detectoT to detect a thermal state of the RF power 
component and outputting a third electronic signal corresponding to the detected thermal 
state to the formatting circuit; 

a formatting circuit operable to reformat the first, second, and third 
electronic signals into data signals processable by an optical emitter/detector component; 
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an optical emitter/detector component operable to receive the 
signals outputted by the formatting circuit and transmit corresponding optical signals 
propagated through free space via a bi-directional optical link made with an optical signal 
detector/emitter component associated with diagnostic processing and control circuitry 
implemented on a separate chip from the RF power device chip; 

b) a diagnostic processing and control device chip, physically separated 
from the RF power device chip, having an optical signal detector/emitter component 
associated with diagnostic processing and control circuitry adapted to interpret the signals 
received from the RF power device chip and feed back at least (j>ne of error and 
compensating signals to the RF power device chip via the bi-directional optical link; and 

ii) a processor contiol unit adapted to further interpret the data signals received 
from the RF power device chip and feed back commands to the diagnostics processing 
and control chip for providing feed back signals to the RF power device chip effective to 
make an adjustment to an operating condition of the RF power device. 

15. (Original) The apparatus of claim 14, wherein the apparatus comprises a 
base station. 

16. (Original) The apparatus of claim 14, wherein the processor control unit is 
selected from a microprocessor control unit and a digital signal! processing control unit. 

17- (Original) The apparatus of claim 14, wherein the RF power device chip is 
contained in a package, and the package and the diagnostics processing and control chip 
are housed within a common enclosure. 

1 8. (Original) The apparatus of claim 14, wherein the jRF power component 
comprises an RF power amplifier. 

1 9. (Original) The apparatus of claim 1 4, wherein the RF power component 
comprises an RF power transistor. j 
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20. (Original) The apparatus of claim 1 4, wherein the RF power component 
comprises an LDMOS transistor. 

21 . (Original) The apparatus of claim 14, wherein the detection arrangement 
comprises each of the DC detector, the RF detector, and the thermal detector. 

22. (Original) The apparatus of claim 14, wherein the detection arrangement 
comprises the RF detector, wherein the RF detector comprises at lejast one of a directional 
coupler and a vohage rectifier. 

i 

23. (Original) The apparatus of claim 14, wherein the detection arrangement 
comprises the DC detector, wherein the DC detector is operable to detect at least one of a 
quiescent current and a bias voltage level for a power amplifier. 

24. (Original) The apparatus of claim 14, wherein the JtF power chip further 
comprises a control circuit operably coupled to the RF power dejvipe and the processor 
control unit and being responsive to the feed back signals to eff^ctlthe adjustment to the 
operating condition of the RF power device. ! 



i • 
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